






Figure 4.  ISX-induced cell cycle transcript reduction is modulated by cytokinin application. 
Col-0 a) and nia1 nia2 b) seedlings were treated with mock (DMSO), ISX, DMSO/zeatin and 
combinations of zeatin (10 nM, 100 nM and 1 µM) and ISX. Values are means and error bars are 
based on standard deviation (n=3). One-way ANOVA and Tukey’s HSD test (! = 0.05) were 
used to analyze the differences between treatments of each genotype and different letters denote 
significant differences.  
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F i g u r e 5 . C y t o k i n i n 
m e a s u r e m e n t s d e t e c t 
differential effects of ISX 
and osmoticum treatments.  
Col-0 seedlings were treated 
w i t h D M S O ( m o c k ) , 
Isoxaben (ISX), Sorbitol 
(s300) or ISXs300. Total 
amounts of cytokinin types 
and corresponding bases are 
s h o w n . E a c h c o l u m n 
represents data deriving from 
2 independent experiments 
with 3 biological repeats 
each. Error bars are based on 
standard deviation. One-way 
ANOVA and Tukey’s HSD 
test (α = 0.05) were used to 
analyze differences within 
single t ime points and 
different let ters denote 
significant differences. 

ISX s300 ISXs300 DMSO 



Figure 6.  CKX2 overexpression affects ISX- and sorbitol-induced changes in CYCD3;1 transcript 
levels.  
a) Col-0, CKX2 and CKX3 overexpressing seedlings (oeCKX2, oeCKX3) were treated for 9 h with DMSO 
(mock), Isoxaben (ISX), Sorbitol (s300) or ISXs300. Relative CYB1;1 and CYCD3;1 expression was 
quantified by qRT-PCR. b) Relative CKX2 and CKX3 expression was quantified in Col-0 seedlings treated 
as in (a) for 6 or 9 h. All values are means and error bars are based on standard deviation (n=3). One-way 
ANOVA and Tukey’s HSD test (α = 0.05) were used to analyze the differences between treatments of each 
genotype (a) or time point (b). Different letters denote significant differences. c) Six-day old Col-0 and 
nia1 nia2 seedlings were treated as in (a). Relative CKX2 and CKX3 expression was quantified in b). 
Values are means and error bars represent standard deviation (n=3). Pairwise comparison of ISX- and 
mock-treated samples was performed with Student´s t-test. *P < 0.05, *** P <0.001.  
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Figure 7. The mechanism coordinating CWI with cell cycle progression and other ISX-induced 
responses 
ISX-induced CWD is osmo-sensitive. CWD is perceived by an osmo-sensitive mechanism, which then 
activates two signaling pathways. One is THE1-dependent (required for induction of JA/SA/lignin 
accumulation). A second THE1-independent one, which is responsible for the changes observed in 
expression of CYCD3;1 (and CYCB1;1). NIA1 NIA2-dependent processes are required to mediate both 
THE1-dependent and independent responses. NIA1 NIA2 seem also responsible for controlling expression of 
CKX2 and CKX3 upon ISX treatment. Expression of these CKX genes is enhanced by ISX and reduced by 
osmotic treatments, which might correlate with reductions in certain cytokinins (CKs) upon ISX- and 
increases upon treatments with osmoticum. Changes in certain CKs, could be responsible for modifying 
expression of CYCD3;1, which in turn controls cell cycle progression. Dashed lines indicate possible 
regulatory relationships. 
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Figure S1: CYCB1;1 and CYCD3;1 expression levels are similar in roots and shoots.  

To separate between shoots and roots, Col-0 seeds were placed on sterile pads fixed inside sterile 

bottles containing medium.  After six days the medium contained in the flasks was replaced 

supplemented with DMSO, Isoxaben  (ISX), Sorbitol (s300) or a combination of both (ISXs300) 

for 9 h. Relative expression of CYCB1;1 and CYCD3;1 was determined in whole seedlings 

(total), shoots or roots by qRT-PCR.  Data are shown relative to mock (DMSO) treatment (black 

dashed line). Values are means and error bars are based on standard deviation (n=3). Different 

letters denote statistically significant differences according to one-way ANOVA and Tukey’s 

HSD test (α = 0.05).  
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Figure S2. Effects of ISX-treatments on CYCB1;1 and CYCD3;1 transcript levels in CWI 

maintenance KOs.  

Relative expression of CYCB1;1 and CYCD3;1 was determined in different genotypes after 

mock- (DMSO), Isoxaben- (ISX), Sorbitol- (s300) or ISXs300 treatment for 9 h. a) Col-0, aos; 

b) Col-0, mik2, fei2, wak2; c) Col-0, the1-1, mca1; d) Ws-2, msl2 msl3. Values in (a-d) are 

means and error bars are based on standard deviation (n=3 independent experiments). One-way 

ANOVA and Tukey’s HSD test (α = 0.05) were used to analyze the differences between 

treatments of each genotype and different letters denote significant differences. Pairwise 

comparisons in (a-d) have been performed as indicated with Student´s t-test. * P < 0.05, ** P 

<0.01, *** P <0.001.  
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Figure S3. ISX and osmoticum treatments affect cytokinin levels in whole seedlings and 

aerial parts similarly.  

Total Cytokinin levels and Cytokinin types were analyzed in Col-0 seedlings treated with 

DMSO, isoxaben (ISX), Sorbitol (s300, 300mM) or a combination thereof (ISXs300) for 9 h. 

Values are means and error bars are based on standard deviation (n=4). Different letters denote 

significant differences between treatments of whole seedlings or shoots only, according to one-

way ANOVA and Tukey’s HSD test (α = 0.05). 
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Figure S4. CYCB1;1 and CYCD3;1 transcript levels in seedlings deficient in cytokinin 

signaling. 

Seedlings of different genotypes were treated for 9h with DMSO, Isoxaben (ISX), Sorbitol 

(s300) or a combination thereof (ISXs300) for 9h. a) Ws-0, ahk1; b) Col-0, ahk4; c) Col-0, ahk2 

ahk3 and ahk3 ahk4 seedlings were treated with DMSO, Isoxaben (ISX), Sorbitol (s300) or both 

(ISXs300) +/- 20 µM LGR-991. d) Col-0, ahp1/2/3/4/5 and arr1/10/12 seedlings were treated as 

in a. Error bars are based on standard deviation (n=3). Letters are shown according to one way 

ANOVA. Tukey’s HSD test (α = 0.05).  
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